INTRODUCTION
The mechanisms by which termitophiles integrate themselves into the social life of termite colonies have long intrigued entomologists (Kistner, 1979) . Various authors have suggested that plausible integration mechanisms might include the using of "appeasement chemicals" (Wilson, 1971) , passing as morphological mimics (Kistner, 1968) , or engaging in behavioral mimicry (Kistner, 1979) . We recently reported (Howard et al., 1980a ) that the host-specific, highly integrated termitophile Trichopsenius frosti Seevers associated with Reticuliterrnes.17avipes (Kollar) possesses the same complex mixture of cuticular hydrocarbons as its termite host. We suggested that this was an example of chemical mimicry which functioned to integrate this beetle into the termite sgciety.
Reticulitermes virginicus (Banks) is sympatric with R. flavipes throughout much of its range and, as predicted " Blomquist et al., 1979 , the two species possess distinctly different cuticular hydrocarbons which function as species recognition cues . They Psyche [Vol. 89 they have the same complex mixture of cuticular hydrocarbons as their host termite. In addition, we report that at least one of these beetles (X. hexagonalis) biosynthesizes its hydrocarbons.
METHODS AND MATERIALS
Portions of several colonies of R. virginicus were collected in 1979 from pine logs in Harrison, Jackson, and Stone Counties, Mississippi. The beetles were separated from the termites, counted by species, and stored at-20C until used. A total of 230 beetles was collected: 10 P. howardi, 140 T. depressus, and 80 X. hexagonalis. Cuticular hydrocarbons from pooled samples (by species) were isolated and separated as previously described . Hydrocarbons were characterized by gas-liquid chromatography (GC) retention times and by electron impact (EI) and chemical ionization (CI) mass spectrometry (Howard et al., 1980b; Jackson and Blomquist, 1976) . Double bond stereochemistries were determined by comparison with standards using argentation thin-layer chromatography (AgNO3-TLC) (Kates, 1972) .
In vitro biosynthesis experiments were conducted as previously described (Howard et al., 1980a ) using 60 X. hexagonalis collected from a single colony of R. virginicus in September 1979.
Radioactivity was assayed by liquid scintillation counting for 10 minutes at about 85 percent counting efficiency. All counting was done with a standard deviation of less than 5 percent. A portion of the isolated hydrocarbons was assayed for total radioactivity. The remainder of the material was separated by AgNO3-TLC into saturated, monounsaturated, and diunsaturated components, which then were assayed for radioactivity.
RESULTS
The retention times of all peaks present in the GC profile of cuticular hydrocarbons from R. virginicus ( Fig. 1 ) match those from the GC profile of the cuticular hydrocarbons of P. howardi (Fig. 2) , T. depressus (Fig. 3) , and X. hexagonalis (Fig. 4) . Likewise, concurrently obtained AgNO3-TLC retention values (Rf) were identical for all beetle derived alkenes and R. virginicus alkenes. Components which were identified include n-alkanes, 2-, 3-, 11-, 13-, and 15-methylalkanes, 11,15-dimethylalkanes, Z-9-alkenes, Z,Z-7,9-dienes, and E/Z-6,9-dienes ranging in carbon number from C2 to C40 (Table 1) The relative abundance of individual hydrocarbon components varied from species-to-species, but no more so than that of their termite host, whose percent composition varies considerably by caste .
The in vitro radioisotope incorporation experiment was conducted with X. hexagonalis to determine if this species can biosynthesize its cuticular hydrocarbons de novo. Howard (1978) reported that this species engages in frequent allogrooming with its termite host, with the resulting possibility of acquiring host hydrocarbons by mechanical transfer rather than by de novo biosynthesis. A combination of these two alternatives is also possible. Psyche [Vol. 89 termite host is strongly suggestive for their role as integrating factors. It also supports our earlier hypothesis that cuticular hydrocarbons may serve as species recognition cues Blomquist et al., 1979; Howard et al., 1980a; . Behavioral evidence for this interpretation comes from the finding (Howard, unpublished , but are not aggressive toward CPD workers treated with R. virginicus cuticular hydrocarbons. While we cannot exclude the possibility of other biochemical differences among either the beetles or their host termites, GC comparisons of total body extracts revealed none.
The termitophiles associated with R. virginicus (in common with other termitophiles) possess many epidermal glands (Kistner, 1979) which have often been postulated to be a source of chemicals which in some manner aids in the integration of the beetles into the termite society. While we cannot rule out this interpretation, we would like to suggest an alternative hypothesis for the function of these glandular products. Termitophiles are never found in great abundance (Wilson, 1971; Kistner, 1979) , and the nature of termite nest-galley systems is such as to present substantial problems in the location and recognition of conspecifics. Perhaps these glands are producing pheromones directed at conspecifics rather than kairomones directed at their host. Since pheromones are usually produced in extremely small amounts, such an interpretation would explain the lack of GC evidence to date for beetle derived biochemicals different from those of their termite host. An experimental test of this hypothesis must await the development of suitable bioassays.
Reticuliterrnes virginicus and its termitophiles have been coevolving for a long period of time (Kistner, 1968 (Kistner, , 1979 . The beetles are totally integrated into the social life of the colony and appear to be chemically indistinguishable from the termites (chemical mimicry) vis-h-vis their cuticular hydrocarbons. Most known termitetermitophile associations, however, occur within the family Termitidae (Kistner, 1979) . These associations are characterized by termitophiles ranging in status from nonintegrated to totally integrated. If our hypothesis is correct regarding the integrating role of cuticular hydrocarbons then a corresponding spectrum of congruences of hydrocarbon profiles would be predicted among the termitophiles of these communities. We are presently testing this hypothesis.
Many species of ants are known to have inquilines associated with them, but unlike termitophiles, these myrmecophiles are seldom host specific (Wilson, 1971 . The mechanism by which the beetles achieve this is unknown. Each of the four ant hosts that the scarab beetles is found with, however, has a unique hydrocarbon profile. Perhaps ants, like subterranean termites, also use cuticular hydrocarbons as species-recognition cues. Clearly a great deal remains to be learned before we achieve an adequate understanding of the diversity of relationships between social insects and their guests. 
